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ABSTRACT 
ii 
Osteoporosis is a serious disease most often affecting women. It is the nutritional and 
lifestyle choices which women make during the years of skeletal development that 
determine the strength of their bones later in life. The purpose of this study was to 
describe the knowledge of physically active women had about preventing osteoporosis 
and how that knowledge affected their participation in preventative behaviors. The 
women who participated in this descriptive study were asked to fill out a survey assessing 
their osteoporosis knowledge and self-reported their participation in osteoporosis-
preventing behaviors. Seventy-three physically active women (41 premenopausal and 32 
postmenopausal) successfully completed the Osteoporosis: Knowledge & Behavior 
Survey. There was no significant statistical variance between the knowledge of 
premenopausal and postmenopausal women. There was, however, a significant 
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difference between premenopausal and postmenopausal women' s self~reported 
participation in osteoporosis~preventing behaviors. It was discovered that 
postmenopausal women participate in osteoporosis~preventing behaviors more frequently 
than premenopausal women. It is imperative that continued research about how the entire 
medical community can stress the importance of increased knowledge of both 
premenopausal and postmenopausal women about osteoporosis how preventive measures 
can be easily employed. An education initiative may encourage women to start 
participating in osteoporosis~preventing behaviors. It may also reinforce continued 
participation for those women who may be unaware about the behaviors in which they 
currently participate are osteoporosis-preventative. 
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Chapter One: Introduction 
Osteoporosis, heart disease, and cancer are the three most serious diseases 
affecting women today [1]. Osteoporosis is a major concern for an estimated 44 million 
Americans; 10 million of those individuals are estimated to already have osteoporosis and 
almost 34 million more are estimated to have low bone mass [2]. Having low bone 
mineral density (BMD) can increase the risk for developing osteoporosis and 
osteoporosis-related fractures. Of the 10 million Americans estimated to have 
osteoporosis, eight million (80%) are women [2]. People often associate osteoporosis 
with frail, elderly women even though osteoporosis is a disease that can develop at any 
age. 
Osteoporosis may be known as a disease of the elderly because the disease 
typically manifests itself in late adulthood [3]. However, its origin occurs early in life so 
it is actually a problem for the young. Although the effects of osteoporosis aren't usually 
seen until after a woman goes through menopause, it's the nutritional and lifestyle 
choices that women make during the years of skeletal development that determines the 
strength of their bones later in life. By about age 20, the average woman has acquired 
98% of her skeletal mass [2]. It is surprising that most studies concentrate on 
postmenopausal women who have already reached their peak bone mass and are focusing 
on maintaining their BMD. Even though osteoporosis is rare in young women, 
osteopenia, the precursor of osteoporosis is not [1]. If young women are osteopenic, and 
do not attain "high" peak BMD, they are at a high risk of developing osteoporosis, with 
an increased chance of suffering from a osteoporotic fracture later in life [1]. Building 
strong bones during childhood and adolescence (premenopausal years) is the best 
preventative measure against developing osteoporosis. 
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Most people have already lost significant amounts of bone mineral before they 
realize that such a problem exists because bone loss occurs without symptoms; this is 
why osteoporosis is often referred to as the "silent thief' [1]. People may not know that 
they have osteoporosis until their bones become so weak that a simple strain, bump, or 
fall causes a fracture or a vertebra to collapse. Collapsed vertebrae may initially be felt 
or seen in the form of severe back pain, loss of height, or spinal deformities such as 
kyphosis or stooped posture [2]. One of the reasons older women are more prone to 
osteoporosis is because they experience accelerated bone loss after menopause. Women 
can lose up to 20% of their bone mass in the five to seven years following menopause, 
making them more susceptible to osteoporosis-related fractures [2]. One in two women 
over age 50 will have an osteoporosis-related fracture in their lifetime [2], Any bone is 
susceptible to osteoporosis-related fractures, but the most common sites of fractures 
occur at the hip, spine, and wrist. 
Osteoporosis is responsible for more than 1.5 million fractures annually, 
including: over 300,000 hip fractures; approximately 700,000 vertebral fractures; 250,000 
wrist fractures; and 300,000 fractures at other sites [2]. Women who experience a hip 
fracture are at an increased risk of having a second one. A startling 24% of hip fracture 
patients aged 50 and older die within the first year following their fracture [2]. Deaths 
resulting from hip fracture primarily occur from pulmonary conditions such as chronic 
obstructive pulmonary disease (COPD) and pneumonia and also from atherosclerosis and 
stroke [1]. All fractures limit activity to some extent, yet hip fractures are particularly 
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debilitating because they limit the patient's ability to walk and perform the activities of 
daily living. Half of all hip fracture survivors never walk independently again; thus 
limiting their daily living activities and their ability to care for themselves [1]. 
Likewise, the human and financial costs of osteoporosis could be significantly 
reduced if young women were educated about osteoporosis prevention and thereby made 
simple lifestyle and nutritional choices consistent with the message. Taking preventative 
measures such as educating both premenopausal and postmenopausal women can save 
the health care industry millions of dollars. The estimated national direct care 
expenditures (including hospitals, nursing homes, and outpatient services) for 
osteoporotic fractures were $18 billion per year in 2002 [2]. Without a doubt, those costs 
have significantly increased in the past half a decade. In a time when the baby-boomer 
generation is increasingly postmenopausal, there is little doubt costs will continue to rise. 
If a significant program to educate and follow through with preventative measures, it 
seems likely the costs could be limited and funds for Medicare could begin to be 
conserved. 
It is particularly important to educate premenopausal women about osteoporosis 
while they are establishing lifelong behavioral habits, some of which will help them reach 
peak bone mass and prevent the onset of osteoporosis. It has been postulated that the 
predisposition for low bone mass and subsequent osteoporosis may be firmly entrenched 
in the lifestyle habits assumed during childhood [4]. The childhood years are a crucial 
time for accelerating bone mineral accumulation. It has recently been shown that teenage 
girls gain as much bone mass in the two years of peak bone mineral accrual as women 
lose, on average, in twenty years of postmenopausal life [4]. Thus, Public Health policy 
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must address preventative strategies such as optimizing bone health during childhood [4]. 
Indeed, with such a change in age demographics, osteoporosis is a public health issue. 
Conducting this study will illustrate which group of women, premenopausal or 
postmenopausal, has more osteoporosis knowledge and which of the two groups are 
actively participating in osteoporosis-preventing behaviors. Furthermore it will help 
professionals determine the target population in need of further education and 
motivational interviewing, an effective counseling technique that involves targeted but 
brief intervention. 
Statement of the Problem 
The purpose of this study was to discover and describe to what extent the 
knowledge that physically active women have about preventing osteoporosis can 
influence their participation in such preventing behaviors that positively affect their 
lifestyle choices in preventing the development of osteoporosis. Data was collected 
through the use of a survey during the month of January 2008 at three fitness centers in 
Menomonie, Wisconsin. 
For the purpose of this study, the participant's osteoporosis knowledge was 
established by utilizing a survey pertaining to life stage, gender, hereditary factors, 
ethnicity, calcium and Vitamin D facts, exercise, weight, menstrual periods, eating 
disorders, discussions with healthcare providers, alcohol consumption, bone loss 
timeframe, and prevention timeframe. Their participation in osteoporosis preventing 
behaviors was established by focusing on the following behaviors: dairy consumption, 
supplementation, exercise, smoking, and discussions with healthcare providers. 
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Hypotheses 
There were two main hypotheses this study addressed. They were: 
Hypothesis One - There will be a significant difference between pre-menopausal 
women's and post-menopausal women's knowledge of osteoporosis. 
Hypothesis Two - There will be a significant difference between the 
premenopausal women's and the post-menopausal women's self-reported participations 
in osteoporosis-preventing behaviors. 
Definition of Terms 
These terms are being stated for the clarity of the reader. 
Amenorrhea - abnormal absence of menstrual periods [2]. 
Bone mineral density (BMD) - is a 2·dimensional projection measurement 
defined as the average concentration of mineral per unit area, expressed in grams per 
square centimeter [5]. 
Dual x-ray absorptiometry (DXA) - is a means of measuring bone mineral density 
[6]. 
Kyphosis - is a curvature of the upper spine [7]. 
Osteopenia - refers to BMD that is lower than normal peak BMD, but not low 
enough to be classified as osteoporosis, can be a precursor to osteoporosis; having a T 
score between -1.0 and -2.5 [8]. 
Osteoporosis - porous bone, is a disease characterized by low bone mass and 
structural deterioration of bone tissue, leading to bone fragility and an increased 
susceptibility to fractures, especially of the hip, spine, and wrist, although any bone can 
be affected; having a T score of - 2.5 or greater [1, 5]. 
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Peak Bone Mass - the maximum amount of bone that an individual will attain in 
life [9]. 
Physically Active -30 minutes of physical activities at least three times a week. 
Post-menopause - the period of time after the menopause. Formally defined as 
the time after which a woman has experienced twelve consecutive months of amenorrhea 
(lack of menstruation) [10]. 
Pre-menopause ~ The first menopause stage a woman will experience in her life. 
Pre-menopause refers to a woman's reproductive or fertile life, from the first menstrual 
period to the last [11]. 
Assumptions of the Study 
The investigator relied on the following assumptions when preparing the content 
of the research study. Members at each of the fitness centers will be willing to 
participate in the study. The participants will answer the questions truthfully and to the 
best of their knowledge. The fitness trainers will be willing to help recruit members to 
fill outthe survey. 
Limitations of the Study 
The investigator considered the following limitations when preparing the content 
of the research study. Participants may answer the questions how they believe the 
researcher wants them answered or in a socially appropriate manner. Participants may 
not feel educated on the topic of osteoporosis and related material, even after given a 
brief definition of what osteoporosis is; therefore choosing not to fill out the survey. 
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Chapter Two: Literature Review 
Introduction 
This chapter will include a discussion on bone development followed by 
osteoporosis risk factors and osteoporosis prevention. The chapter will conclude with a 
discussion of the osteoporosis knowledge and beliefs of premenopausal and 
postmenopausal women. 
Bone Development 
Throughout life, bones transition through a process known as remodeling; during 
this process small amounts of old bone are removed and new bone is formed in its place 
[12]. If bone mass is to remain constant in women, bone resorption and formation must 
be in balance [9]. Bone remodeling is carried out be the actions of specialized cells called 
osteoblasts and osteoclasts. Osteoblasts and osteoclasts are under the control of systemic 
hormones (including estrogen), vitamin D, and local factors produced by skeletal cells, 
gravity, and weight~bearing [9]. 
Once peak bone mass is achieved, a plateau of approximately 10 to 15 years 
ensues [9]. As women continue to age, it becomes harder to keep bone remodeling in 
balance and, after a certain age, particularly more bone is lost than gained as a result of 
hormonal changes due. A period of bone loss equivalent to .3 - .5% per year begins as 
women reach the age of about 40 years old [9]. Women will experience an additional 
loss of skeletal bone for approximately 5 to 7 years, starting at the time of menopause, as 
a result of the decline in ovarian estrogen production [9]. 
Osteoporosis Risk Factors 
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Osteoporosis affects women of many ethnic backgrounds; however, there are 
some races where this occurrence is more prevalent. In fact data has been collected to 
show how varied the occurrence of osteoporosis can be when comparing different 
ethnicities. Twenty percent of non-Hispanic white and Asian women aged 50 and older 
are estimated to have osteoporosis, and 52% are estimated to have low BMD [2]. Ten 
percent of Hispanic women aged 50 and older are estimated to have osteoporosis, and 
49% are estimated to have low BMD [2]. Mrican American women have the lowest risk 
of developing osteoporosis in comparison to Caucasians, Asians, and Hispanic women 
[2]. In fact, Caucasian and Asian women are four times as likely to suffer from 
osteoporosis and related fractures than Mrican American women [2]. Only 5 percent of 
African American women over age 50 are estimated to have osteoporosis; an estimated 
additional 35% have low BMD, which puts them at risk of developing osteoporosis [2]. 
As a group, African American women achieved a higher peak bone mass than their 
Caucasian counterparts [2]. They also showed a slower subsequent rate of bone loss and 
have a lower incidence of postmenopausal hip fracture [2,5]. Asian Americans tended to 
have a lower BMD than their Caucasian counterparts [2,5]. When it comes to preventing 
osteoporosis, ethnic background is one factor that cannot be controlled or changed; 
however knowing which ones are more prone to developing osteoporosis will allow 
educators to target the high risk ethnicities. 
Another risk factor for developing osteoporosis is the failure to meet the daily 
calcium and vitamin D dietary needs. The Recommended Dietary Allowance (RDA) of 
calcium for an 18 year old women is 1,300 mg; women aged 19-50 years the RDA is 
1,000 mg; and for women over 51 it is 1,200 mg. [12]. Vitamin D is important to bone 
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health because it aids in the absorption of calcium. The RDA of Vitamin D for women 
aged 18~50 years is 1,300 mg. and for women aged 51*70 years it is 1,000 mg.; these 
values are for women with limited sun exposure [12]. However, the average American 
woman's daily diet contains less than 600 mg of calcium [13]. Consuming a calcium 
supplement with vitamin D may be beneficial for women currently not meeting the RDAs 
for calcium an vitamin D from dietary sources. The National Osteoporosis Foundation 
has further identified lifestyle factors that interfere with the body's ability to absorb 
calcium; these include excess caffeine, animal protein, alcohol consumption, and 
cigarette smoking [2,13]. An inadequate calcium and vitamin D intake coupled with 
interfering absorption factors may greatly increase a woman's risk of developing 
osteoporosis. 
Along with the dietary consumption of calcium and vitamin D, a women's daily 
calorie intake can playa role in the development of osteoporosis, especially if it does not 
remain in balance. Low bone mass is prevalent in patients with chronic eating disorders, 
especially those with the binge-eating/purging subtype [5]. In a cohort analysis of 130 
women with anorexia nervosa, researchers found that 92% of participants met the criteria 
for osteopenia and 38% met the criteria for osteoporosis at one or more skeletal sites [5]. 
Bone loss was most severe when the onset of the eating disorder began before attainment 
of peak bone mass [5]. It is important to establish healthy lifestyle behaviors, specifically 
eating a balanced diet and maintaining a healthy body weight to help prevent 
osteoporosis. 
Thin women tend to have a greater risk of osteoporotic fracture, while overweight 
and obese women lose relatively little bone mass at menopause [14]. In one study of 
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older women, those in the lower weight quartiles and those who lost 5% or more of their 
weight during the study had significantly more bone loss than those who were heavier or 
who did not lose significant weight during the study [14]. Heavier women carry around 
more weight, while performing daily activities, than their lighter counterparts thus 
increasing their BMD. 
Furthermore, underweight females tend to experience delayed menarche and a 
prolonged amenorrhea is more prevalent than their normal~weight counterparts. 
Hormonally, bone loss can occur in the setting or occurrence of delayed menarche or 
prolonged amenorrhea. One study of 200 Caucasian women aged 16 to 40 years 
illustrated a 15% lower lumbar spinal BMD in women with amenorrhea when compared 
to the age~matched controls [5]. 
Most people are aware of the cancer-causing agents associated with smoking, but 
not everyone is familiar with smoking's ability to increase the risk of developing 
osteoporosis. Yet, heavy smoking has long been associated with greater risk for 
developing osteoporosis [14]; characteristically, one sees a higher incidence of bone 
fractures, lower bone mineral density (BMD), and even the loss of one's teeth. There is a 
dramatic decrease in the mineralization of bones in the hip, hand, forearm, and heel as 
well as decreased bone healing and a decrease in new bone formation [14]. Research 
with pre-menopausal female twins revealed that smokers had markedly lower bone 
mineral densities than did their nonsmoking twins [14]. Another study reported 
statistically significant lower BMD at the hip in long-term smokers compared with non-
smokers [5]. In order to help prevent the onset of osteoporosis, it is important to refrain 
from smoking. 
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Alcohol consumption has long been associated with an increased risk for 
developing osteoporosis [14]. Chronic heavy drinking, particularly during adolescence 
and the younger adult years, can dramatically compromise bone quality and may increase 
the risk of osteoporosis [14]. It's important to note that chronic alcohol use can have a 
negative affect on bone integrity during any stage of a woman's life. Further research 
indicates that the effects of heavy alcohol use on bone cannot be reversed, even if alcohol 
consumption was terminated [14]. Women between the ages of 67 to 90 years who 
consumed on average more than 3 ounces of alcohol per day had greater bone loss than 
women who had minimal alcohol intake [14]. Alcohol should be consumed in 
moderation, as it is linked to lower BMD when consumed in large quantities for extended 
periods of time. 
Other risk factors include: current low bone mass, history of fracture in an 
immediate relative, previous pre-menopausal fracture, advanced age, a family history of 
osteoporosis, use of certain medications (corticosteroids, chemotherapy, anticonvulsants, 
and others), and an inactive lifestyle [2, 5]. 
A person's participation in modifiable osteoporosis risky behaviors may, in part, 
be due to a lack of knowledge with how those behaviors correlate with and contribute to 
an increased risk of osteoporosis. 
Osteoporosis Prevention 
One of the most important measures to preventing osteoporosis is to achieve peak 
bone mass. In both men and women, peak bone mass is achieved between the ages of 25 
and 35 years [9]. The higher a person's peak bone mass is, the longer it will take for age-
and menopausal-related bone losses to increase the risk of fracture [9]. Therefore, the 
level of bone mass acquired at the time of skeletal maturity will weigh heavily on 
whether a woman develops osteoporosis or not. 
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According to the National Osteoporosis Foundation, there are five steps, which 
when combined, can optimize bone health and help prevent osteoporosis. They include 
eating a balanced diet rich in calcium and Vitamin D, participating in weight~bearing and 
resistance~training exercises, adapting a healthy lifestyle free of smoking and excessive 
alcohol intake, talking to one's healthcare professional about bone health, and using 
medication and bone density testing when appropriate. 
Some of the osteoporosis-preventing behaviors are directly linked to nutrition, 
specifically the intake of calcium and Vitamin D [15]. Calcium is the most abundant 
mineral in our body, it serves many functions, but most importantly it helps keep bones 
and teeth strong and healthy. The body does not manufacture calcium so it is important 
that it be included in the daily diet. Calcium is shed from the body in skin, nails, hair, 
sweat, urine, and feces; when a person does not get enough calcium through their diet, the 
body must break down bone to obtain the mineral [12]. Calcium can be obtained from a 
variety of foods. Milk and dairy products are the biggest sources of calcium. Green leafy 
vegetables are another important source of calcium. Therefore, eating a balanced diet 
with a variety of foods is very important [12]. 
One study examined the relationship between BMD and calcium intake in 56 
healthy pre-menopausal women aged 21 to 47 years. Statistically significant correlations 
were found between calcium intake and BMD at 3 femoral sites [5]. Bones fed sufficient 
calcium from childhood through early adulthood were denser and had greater resources to 
withstand the changes menopause will eventually inflict on bone mass [13]. 
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Another study of 101 post-menopausal women aged 55~65 years, showed the 
importance of dietary calcium consumption [16]. The subjects were randomly assigned 
to one of the following groups: dairy group, calcium supplemented group, or a control 
group. The dairy group had more favorable changes and a higher pelvis, total spine, and 
finally a total body BMD when compared to the other two groups. Within the groups, 
lumbar spine, pelvis, total spine, and total body BMD increased significantly over the 12-
month intervention only in the dairy group [16]. There were also significant decreases 
observed for the control group in total spine and total body BMD [16]. The results of this 
study further signify not only the importance of calcium consumption but also how it may 
be best absorbed when it comes from a dietary source. 
Exercise, specifically weight bearing activities, can have a positive effect on bone 
mineral density (BMD). Mechanical stress imposed by muscle contraction and weight-
bearing exercise increases bone density [13]. In one study, exercise favorably modified 
muscle strength, BMD, body composition, and the blood lipids in women with an average 
age of 55 ± 3.3 years [17]. Studies about older women have well-established guidelines 
for bone health. Moderate activity 2 or more times per week has been shown to 
significantly improve bone health and minimize bone loss [1]. 
One study reported the 3-year results of a 5-year study of 137 women aged 48 to 
60 years old [17]. After 3 years of exercise, BMD at the lumbar spine, hip, and ultrasonic 
parameters at the calcaneus were not significantly affected in the exercise group. 
However, all the parameters were significantly decreased in the control group [17]. 
Osteoporosis is a disease that in most cases can be a prevented, but its one of many 
diseases that preventative measures need to be taken early in a women's life. 
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Osteoporosis Knowledge and Beliefs 
Obtaining and using knowledge is an important key in osteoporosis prevention. 
Some individuals may be aware of which behaviors they participate in are osteoporosis~ 
preventative; however, once they are informed of the benefits such behaviors have, it 
may reinforce their continued participation Also, knowing the specific risk factors for 
developing osteoporosis will better help women understand the lifestyle changes they can 
make when or if they're ready to take preventative measures. 
One study, Knowledge and Health Beliefs of Osteoporosis in College Nursing 
Students, reviewed the knowledge and health beliefs related to osteoporosis in pre-
menopausal women [18]. The study of 194 nursing students revealed their answers to 
four questionnaires: Osteoporosis Preventing Behaviors Survey, the Osteoporosis 
Knowledge Test, the Osteoporosis Health Belief Scale, and the Osteoporosis Self-
Efficacy Scale [18]. The results demonstrated that senior students were more 
knowledgeable about osteoporosis than sophomore students and, likewise, were more 
confident about performing osteoporosis-preventing behaviors [18]. However, there 
were no significant differences between the two groups in regards to health belief about 
osteoporosis, weight bearing exercise, dietary calcium intake, or intake of caffeinated 
products [18]. This study demonstrated that the more knowledge a woman had about 
osteoporosis the more likely she was to participate in osteoporosis preventing behaviors 
because of increased confidence related to osteoporosis understanding. 
The aim of a separate study was to evaluate the educational status of osteoporotic 
individuals, their awareness of the disease, and where the information they used came 
from through the administering of a questionnaire. Fifty~four percent of patients were 
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aware of osteoporosis and a slightly higher percentage reported that their physicians were 
the main source of information [19]. Awareness of osteoporosis seemed to be negatively 
affected by age, but positively correlated with education, level of physical activity, and 
calcium intake [19]. When addressing osteoporosis, it is important to consider a 
woman's age and any barriers to learning that advanced age can create. 
Much like a questionnaire, another study used a survey in order to determine the 
awareness, knowledge, and risk factors of osteoporosis in middle-aged and elderly 
women. Knowledge about risk factors ranged from good to fair: 85.7% of women 
identified low calcium intake, 43.7% identified lack of exercise, and 30.5% identified 
family history as risk factors for developing osteoporosis [20]. This study indicated that 
middle-aged and elderly women need more exposure to the risk factors that lead to 
osteoporosis. 
Another common way to assess the knowledge and awareness of women 
concerning osteoporosis is through interviewing them. One study used a semi-structured 
one-on-one interview technique with 15 older adults [21]. Many perceived osteoporosis 
as a serious health condition; yet, many did not perceive their own personal risk for 
developing the condition [21]. As women expand their knowledge about the risk factors 
that increase their chances for developing osteoporosis, they may view their own personal 
risk for developing the condition differently; possibly prompting them to reevaluate 
where they can make lifestyle changes in order to prevent the onset of the disease 
One study involved 60 women aged 40 to 95 years and was used to determine 
health belief factors associated with osteoporosis-prevention behaviors [22]. Using a 
self-reported questionnaire, the authors reported that 89% of women believed 
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osteoporosis was a serious condition, while only 29% perceived a personal susceptibility 
[22]. It was also found that women were less concerned about osteoporosis than they 
were about diseases like cancer, cardiovascular disease, and neurological disorders [22], 
In fact, which many of these women took steps to address these more prevalent Or 
seemingly life threatening diseases, only 40% of these same women were taking active 
measures to prevent osteoporosis [22]. This is surprising because osteoporosis is, in fact, 
more common than heart attacks and breast cancer [1]. A woman's risk of hip fracture is 
equal to her combined risk of breast, uterine, and ovarian cancer [2]. These statistics 
demonstrate the importance of the need for increased awareness about both the causes 
and preventions there are concerning osteoporosis, instead of taking a secondary 
approach by treating the disease once it develops. Osteoporosis is a preventable disease, 
especially if effective intervention programs are established and begin early, targeting 
female teens and young adults. 
Research has been conducted to determine what intervention programs might 
increase women's usable knowledge about osteoporosis. One study compared a control 
group with a treatment group of women who were given a specific tailored intervention. 
A telephone survey was conducted to address the knowledge of osteoporosis as a disease 
as well as osteoporosis preventative behaviors like appropriate calcium intake, regular 
exercise, not smoking, and controlled alcohol use [23]. The authors found that tailored 
interventions increased women's perceived barriers to calcium and exercise [23]. Both 
groups had increased calcium intakes, but decreased exercise behaviors [23]. One key to 
osteoporosis prevention is to discover what will entice women to participate in 
17 
preventative behaviors. Therefore, research in the area of osteoporosis intervention needs 
to be ongoing in order to decrease the number of new cases in the future. 
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Chapter Three: Methodology 
This chapter provides an overview of how the sample was selected, a description 
of the sample, and what instruments were used in the study. In addition, information 
explaining data collection and the data analysis procedure will be examined. As with any 
study, the best choices available were used, but limitations still exist. Those 
methodological limitations will also be assessed in this chapter. 
Subject Selection and Description 
Prior to recruiting participants for the study the investigator was required to apply 
for Institutional Review Board (IRB) approval. The application process involved; 
completing the UW~Stout's web-based Human Subjects Training, SUbmitting the 
Protection of Human Subjects in Research Form, and an IRB member review period. 
Once the investigator received notification of approval from the IRB, research was 
allowed to begin. 
A notice was posted in each of the participating fitness centers prior to the 
investigator's administration of the survey, to alert participants to the nature of the study 
and month for survey completion (Appendix A). The study was described on the notice 
along with the investigator's contact information and rationale for study. This 
information allowed interested participants to gain needed knowledge ahead of time and, 
therefore, allowed them to plan accordingly if they chose to participate in the study and 
complete the survey. The subjects of this study included both pre-menopausal and post-
menopausal, physically active women who workout at one of three fitness centers in 
Menomonie, Wisconsin. All women 18 years or older, who met the physical activity 
requirements had an opportunity to participate in the study. The owners, managers, or 
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coordinators of the health clubs were initially contacted for their approval of the study 
prior to administering the survey to the centers' members; all gave their consent. A 
minimum of30 completed surveys fi'om both the pre~menopausal and post-menopausal 
female subgroups was required for statistical significance. Further details about the 
research process are found in the Data Collection section of this thesis. 
Instrumentation 
The survey for this study was developed using material from both the 
Osteoporosis Knowledge Test (OKT) [18] and the Osteoporosis: Knowledge and 
Behaviors of Female Undergraduate Students at West Chester University Survey [13]. 
Using face validity, the investigator determined that both the OKT and the Osteoporosis: 
Knowledge and Behaviors of Female Undergraduate Students at West Chester University 
Survey measured the participant's knowledge about osteoporosis and/or their 
participation in osteoporosis-preventing behaviors. 
The OKT was previously used to assess the knowledge of osteoporosis between 
sophomore and senior college nursing students [18]. Originally, the OKT survey 
included 24 multiple-choice questions pertaining to knowledge or facts about 
osteoporosis [18]. The questionnaire included questions about exercise to show how it, 
coupled with the dietary intake of calcium has a role in the prevention of osteoporosis. 
The Osteoporosis: Knowledge and Behaviors of Female Undergraduate Students at 
West Chester University Survey was previously used to assess the knowledge of 
osteoporosis and the participation in osteoporosis-preventing behaviors among female 
undergrads at West Chester University. Originally the survey included 42 multiple-
choice, short answer, or yes/no questions; 7 demographic questions, 23 questions 
pertaining to knowledge or facts about osteoporosis, and 12 self-reported questions 
pertaining to lifestyle behaviors [13]. 
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The final tool for this study was titled Osteoporosis: Knowledge & Behavior 
Survey. The Osteoporosis: Knowledge & Behavior Survey included 28 multiple-choice, 
true/false, or yes/no questions, along with a comment section at the end. The 28 
questions incorporated 2 demographic questions, 20 questions pertaining to knowledge or 
facts about osteoporosis as previously stated, and 6 self-reported questions pertaining to 
lifestyle behaviors as previously stated. A finalized copy of the survey is located in 
AppendixB. 
Data Collection Procedures 
A University of Wisconsin-Stout graduate student in the Food and Nutritional 
Science program conducted this research project. Throughout January 2008, the 
investigator spent several days, at each of the three participating fitness centers, 
administering the Osteoporosis: Knowledge & Behavior Survey. The female members of 
the fitness centers' were recruited to participate in the study as they entered the fitness 
centers. If they chose to participate, they were first asked to read and sign the consent 
form (Appendix C). Once the participant completed the consent form, it was put into a 
designated envelope. Only the investigator had access to these envelopes to insure 
anonymity. If the participant had no further questions, she was asked to read and answer 
the questions on the Osteoporosis: Knowledge & Behavior Survey. The participants 
were offered a handout upon completion of the survey provided by the National 
Osteoporosis Foundation, "Osteoporosis: What You Need To Know (Appendix D). The 
finished surveys were placed in a designated envelope and brought back to the 
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investigator'S residence after each sampling period. The completed surveys remained in 
the envelope, at the investigators home in a locked filing cabinet, until all the results were 
analyzed. The surveys were analyzed once all the sampling periods had been carried out. 
Data Analysis 
The coded data was be submitted to Sally Bosshart, a research technician for the 
Budget, Planning, & Analysis Department (BPA) at the University of Wisconsin-Stout, for 
data analysis assistance; she entered data into SPSS. Once scored, each participant had 
an individual knowledge score between 0 - 20 and an individual behavior score between 
o ~ 6. The participant's individual scores were used to calculate the mean score for both 
the pre-menopausal and post-menopausal group's knowledge and osteoporosis-preventing 
behavior participation. The statistical t-test and the chi-squared test were used to compare 
the means of both the pre-menopausal and post-menopausal groups. The investigator 
was then be able to determine which group had more knowledge about osteoporosis 
(Hypothesis 1) and which group was more involved with osteoporosis-preventing 
behaviors (Hypothesis 2). The level of significance was set at p < .05. 
Limitations 
The investigator considered the following limitations when preparing the content 
of the research study. 
The survey did not address why the participants with osteoporosis knowledge 
aren't participating in osteoporosis-preventing behaviors. The instrument did not account 
for individuals who are not knowledgeable about osteoporosis but are participating in 
osteoporosis-preventing behaviors. Participants may have answer the questions how they 
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thought the researcher wanted them answered or in a socially appropriate manner. There 
is the chance that participants may have guessed the correct answer. 
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Chapter Four: Results 
The study was conducted in order to describe the extent of knowledge that 
physically active women had about preventing osteoporosis and their participation in 
such behaviors. Data was collected through the use of a survey during January 2008 at 
three fitness centers in Menomonie, Wisconsin. An independent 2~tailed t-test was used 
to determine if there was a significant difference between premenopausal and 
postmenopausal women's knowledge of osteoporosis (hypothesis 1) and if there was a 
significant difference between premenopausal and postmenopausal women's self-
reported participation in osteoporosis-preventing behaviors (hypothesis 2). The chi-
squared statistical test was used to determine if there was a significant difference 
between premenopausal and postmenopausal women's specific knowledge category score 
and if there was a significant difference between premenopausal and postmenopausal 
women' s self~reported participation in osteoporosis-preventing behaviors for each 
individual behavior question. 
After 31 days of data collection there were a total of 80 surveys filled out. The 
discarded rate was approximately 9%. Of the 7 surveys discarded, 4 women didn't 
indicate whether they were premenopausal or postmenopausal. Three women didn't meet 
the physical activity requirements of the study. The overall completion rate was 73 
surveys. Forty-one surveys were completed by premenopausal women and 32 surveys 
were completed by postmenopausal women; thus meeting the requirements for 
significance. 
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Knowledge Analysis 
The knowledge scores for the premenopausal women ranged from 7 to 17. The 
mean knowledge score for the premenopausal women was 13.15 (see table 1). Of the 20 
osteoporosis knowledge questions, only 8 of the pre~menopausal women answered 16-20 
questions correctly; 30 answered 10-15 questions correctly; and 3 answered 0-9 questions 
correctly (see table 2). 
The knowledge scores for the post-menopausal women ranged from 11 to 16. 
The mean knowledge score for the post-menopausal women was 13.81 (see table 1). 
Only 4 of the post-menopausal women answered 16-20 questions correctly and 28 
answered 10-15 questions correctly; none of the postmenopausal women scored lower 
than 10 (see table 2). The mean difference in osteoporosis knowledge between the pre-
menopausal and post-menopausal women was .66; however, this was not enough of a 
difference to be significant (P=0.185). 
Table 1. Range and mean of knowledge scores 
Group Lowest Highest Mean 
Knowledge Score Knowledge Score 
Premenopausal 7 17 13.15 
(n = 41) 
Postmenopausal 11 16 13.81 
(n = 32) 
Table 2. Number of questions answered correctly 
Number of Questions Premenopausal Postmenopausal 
Answered Correctly (n:= 41) (n = 32) 
16-20 8 4 
10-15 30 28 
0-9 3 0 
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The 20 questions pertaining to knowledge or facts about osteoporosis were further 
divided into the following 5 categories, diet, exercise, heredity/genetics, risk 
factor/prevention, and other, to determine the specific area of the pre-menopausal and 
post~menopausal women's osteoporosis knowledge. 
The diet category had 7 questions pertaining to dairy products, eating habits, 
consumption of fish, calcium, Vitamin D, and alcohol consumption. The pre-menopausal 
women's knowledge scores for the diet category ranged from 2 to 7, with a mean score of 
4.78. The post-menopausal women's knowledge scores for the diet category ranged from 
3 to 7, with a mean score of 5.28 (see table 3). 
Table 3. Range and mean of diet category scores 
Group Lowest Diet Highest Diet Mean 
Score Score 
Premenopausal 2 7 4.78 
(n:::: 41) 
Postmenopausal 3 7 5.28 
(n= 32) 
The percentage that the pre-menopausal women scored on the osteoporosis diet 
questions was 68 percent. The percentage that the post-menopausal women scored on the 
osteoporosis diet questions was 75 percent (see table 4). 
Table 4. Percents for the diet category 
Group Percentage (%) 
Premenopausal 68 
(n = 41) 
Postmenopausal 75 
(n = 32) 
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The mean difference in osteoporosis diet category between the pre~menopausal 
and post~menopausal women was .50; however, this was not enough ofa difference to be 
significant (P=0.357). 
The exercise category had 2 questions pertaining to the best form of exercise to 
decrease the risk of developing osteoporosis and how often a person should workout to 
strengthen their bones. The pre-menopausal women's knowledge scores for the exercise 
category ranged from 0 to 2, with a mean score of 1.46. The post~menopausal women's 
knowledge scores for the exercise category ranged from 0 to 2, with a mean score of 1.41 
(see table 5). 
Table 5. Range and mean of exercise category scores 
Group Lowest Exercise Highest Exercise Mean 
Score Score 
Premenopausal 0 2 1.46 
(n = 41) 
Postmenopausal 0 2 1.41 
(n = 32) 
The percentage that the pre-menopausal women scored on the osteoporosis 
exercise questions was 73 percent. The percentage that the post-menopausal women 
scored on the osteoporosis exercise questions was 70 percent (see table 6). 
Table 6. Percents for the exercise category 
Group Percentage (%) 
Premenopausal 73 
(n = 41) 
Postmenopausal 70 
(n= 32) 
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The mean difference in osteoporosis exercise category between the pre-
menopausal and post-menopausal women was .05; however, this was not enough of a 
difference to be significant (P=0.429). 
The heredity/genetic category had 4 questions pertaining to ethnicity, heredity, 
gender, and if having a parent or grandparent increase the risk of developing 
osteoporosis. The pre-menopausal women's knowledge scores for the heredity/genetic 
category ranged from 0 to 4, with a mean score of2.80. The post-menopausal women's 
knowledge scores for the heredity/genetic category ranged from 1 to 4, with a mean score 
of2.75 (see table 7). 
Table 7. Range and mean of heredity/genetic category scores 
Group Lowest Heredity/ Highest Heredity/ Mean 
Genetic Score Genetic Score 
Premenopausal 0 4 2.80 
(n = 41) 
Postmenopausal 1 4 2.75 
(n = 32) 
The percentage that the pre-menopausal women scored on the osteoporosis 
heredity/genetic questions was 70 percent. The percentage that the post-menopausal 
women scored on the osteoporosis heredity/genetic questions was 69 percent (see table 
8). 
Table 8. Percents for the heredity/genetic category 
Group Percentage (%) 
Premenopausal 70 
(n = 41) 
Postmenopausal 69 
(n = 32) 
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The mean difference in osteoporosis heredity/genetic category between the 
premenopausal and postmenopausal women was .05; however, this was not enough of a 
difference to be significant (P;:::,O.l67). 
The risk factor/prevention category had 4 questions pertaining to the prevention 
timeframe, discussions with healthcare providers, alcohol consumption, and menstrual 
periods. The pre-menopausal women's knowledge scores for the risk factor/prevention 
category ranged from 0 to 4, with a mean score of 2.78. The post-menopausal women's 
knowledge scores for the risk factor/prevention category ranged from 1 to 4, with a mean 
score of2.94 (see table 9). 
Table 9. Range and mean of risk factor/prevention category scores 
Group Lowest Risk Factor/ Highest Risk Factor/ Mean 
Prevention Score Prevention Score 
Premenopausal 0 4 2.78 
(n = 41) 
Postmenopausal 1 4 2.94 
(n= 32) 
The percentage that the pre-menopausal women scored on the osteoporosis risk 
factor/prevention questions was 70 percent. The percentage that the post-menopausal 
women scored ort the osteoporosis risk factor/prevention questions was 73 percent (see 
table 10). 
Table 10. Percents for the risk factor/prevention category 
Group Percentage (%) 
Premenopausal 70 
(n = 41) 
Postmenopausal 73 
(n = 32) 
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The mean difference in osteoporosis risk factor/prevention category between the 
pre-menopausal and post-menopausal women was .16; however, this was not enough of a 
difference to be significant (P=0.390). 
The other category had 3 questions pertaining to weight, life stage, and bone loss 
timeframe. The pre-menopausal women's knowledge scores for the other category 
ranged from 0 to 3, with a mean score of 1.34. The post-menopausal women's 
knowledge scores for the risk factor/prevention category ranged from 1 to 3, with a mean 
score of 1.41 (see table 11). 
Table 11. Range and mean of other category scores 
Group Lowest Risk Factor/ Highest Risk Factor/ Mean 
Prevention Score Prevention Score 
Premenopausal 0 3 1.34 
(n = 41) 
Postmenopausal 1 3 1.41 
(n = 32) 
The percentage that the pre-menopausal women scored on the osteoporosis other 
questions was 45 percent. The percentage that the post-menopausal women scored on the 
osteoporosis other questions was 47 percent (see table 12). 
Table 12. Percents for the other category 
Group Percentage (%) 
Premenopausal 45 
(n = 41) 
Postmenopausal 47 
In= 32) 
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The mean difference in the osteoporosis other category between the pre-
menopausal and post-menopausal women was .07; however, this was not enough of a 
difference to be significant (P=0.152). 
Behavior Analysis 
The behavior scores for the premenopausal women ranged from 0 to 6. The mean 
behavior score for the pre-menopausal women was 3.54. The behavior scores for the 
post-menopausal women ranged from 2 to 6. The mean knowledge score for the post-
menopausal women was 5.06 (see table 13). 
Table 13. Range and mean of behavior scores 
Group Lowest Highest Mean 
Behavior Score Behavior Score 
Premenopausal 0 6 3.54 
(n = 41) 
Postmenopausal 2 6 5.06 
(n = 32) 
The mean difference in osteoporosis-preventing behavior participation between 
the pre-menopausal and post-menopausal women was 1.52; there was a significant 
difference between pre-menopausal and post-menopausal women's self-reported 
participation in osteoporosis preventing behaviors (P=O.OOO); post-menopausal women 
reported participating in more osteoporosis preventing behaviors than their pre-
menopausal counterparts. 
The 6 self-reported questions pertaining to lifestyle behaviors were further 
divided and analyzed independently of each other, to determine the specific area of the 
pre-menopausal and post-menopausal women's participation in osteoporosis-preventing 
behaviors. 
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Question 21 addressed whether or not the participants ate dairy products 6 or 
more times a week at the time of the study. Thirty-three of the premenopausal women 
answered ''yes'' to eating dairy products 6 or more times a week, while 8 of them 
answered "no". The pre~menopausal women had a mean score of .80. Twenty-nine of 
the post-menopausal women answered "yes" to eating dairy products 6 or more times a 
week, while 3 of them answered "no". The post-menopausal women had a mean score of 
.91 (see table 14). 
Tables 14. Responses and mean scores for question 21 
Group Answered Answered Mean 
"Yes" "No" 
Premenopausal 33 8 .80 
(n = 41) 
Postmenopausal 29 3 .91 
(n = 32) 
The percentage of pre-menopausal women who participated in the osteoporosis 
preventative behavior of eating dairy products 6 01' more times a week was 80 percent. 
The percentage of post-menopausal women who participated in the osteoporosis 
preventative behavior of eating dairy products 6 or more times a week was 91 percent 
(see table 15). 
Table 15. Percent who eat dairy products 6 or more times a week 
Group Percentage (%) 
Premenopausal 80 
(n = 41) 
Postmenopausal 91 
(n = 32) 
32 
The mean difference in eating dairy products 6 or more times a week between the 
pre~menopausal and post-menopausal women was .11; however, this was not enough of a 
difference to be significant (P=O.230). 
Question 22 addressed whether or not the participants took a multi-vitamin 
supplement regularly at the time of the study. Nineteen of the pre-menopausal women 
answered ''yes'' to taking a multi-vitamin supplement regularly, while 22 of them 
answered "no". The pre-menopausal women had a mean score of .46. Twenty-six of the 
post-menopausal women answered ''yes'' to taking a multi-vitamin supplement regularly, 
while 6 of them answered "no". The post-menopausal women had a mean score of .81 
(see table 16). 
Tables 16. Responses and mean scores for question 22 
Group Answered Answered Mean 
"Yes" "No" 
Premenopausal 19 22 .46 
(n = 41) 
Postmenopausal 26 6 .81 
(n= 32) 
The percentage of pre-menopausal women who participated in the osteoporosis 
preventative behavior of taking a multi-vitamin supplement regularly was 46 percent. 
The percentage of post-menopausal women who participated in the osteoporosis 
preventative behavior of taking a multi-vitamin supplement regularly was 81 percent (see 
table 17). 
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Table 17. Percent who take a multi-vitamin supplement regularly 
Group Percentage (%) 
Premenopausal 46 
(n = 41) 
Postmenopausal 81 
(n = 32) 
The mean difference in multi-vitamin supplement intake between the pre-
menopausal and post-menopausal women was .35; there was a significant difference 
between pre-menopausal and post-menopausal women's multi-vitamin supplement intake 
(P=O.002). Post-menopausal women are more likely to use a multi-vitamin supplement 
than pre-menopausal women. 
Question 23 addressed whether or not the participants took a calcium supplement 
and/or antacid with calcium regularly at the time of the study. Fifteen of the pre-
menopausal women answered "yes" to taking a calcium supplement and/or antacid with 
calcium, while 26 of them answered "no". The pre-menopausal women had a mean score 
of .37. Twenty-five of the post-menopausal women answered "yes" to taking a calcium 
supplement and/or antacid with calcium, while 7 of them answered "no", The 
postmenopausal women had a mean score of .78 (see table 18). 
Tables 18. Responses and mean scores for question 23 
Group Answered Answered Mean 
"Yes" "No" 
Premenopausal 15 26 .37 
(n = 41) 
Postmenopausal 25 7 .78 
(n = 32) 
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The percentage of pre-menopausal women who participated in the osteoporosis 
preventative behavior of taking a calcium supplement and/or antacid with calcium 
regularly was 37 percent. The percentage of post-menopausal women who participated 
in the osteoporosis preventative behavior of taking a calcium supplement and/or antacid 
with calcium regularly was 78 percent (see table 19). 
Table 19. Petcent who take a calcium supplement and/or antacid with calcium regularly 
Group Percentage (%) 
Premenopausal 37 
(n = 41) 
Postmenopausal 78 
(n = 32) 
The mean difference in calcium supplement and/or antacid with calcium intake 
between the pre-menopausal and post-menopausal women was .41; there was a 
significant difference between pre-menopausal and post-menopausal women's calcium 
supplement and/or an antacid with calcium intake (P=O.OOO). Post-menopausal women 
are more likely to use a calcium supplement and/or antacid with calcium than pre-
menopausal women. 
Question 24 addressed whether or not the participants lifted weights during their 
exercise sessions regularly at the time of the study. Thirty-three of the pre~menopausal 
women answered "yes" to lifting weights during their exercise sessions, while 8 of them 
answered "no". The pre-menopausal women had a mean score of .80. Twenty-six of the 
post-menopausal women answered "yes" to lifting weights during their exercise sessions, 
while 6 of them answered "no". The post-menopausal women had a mean score of .81 
(see table 20). 
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Tables 20. Responses and mean scores for question 24 
Group Answered Answered Mean 
"Yes" "No" 
Premenopausal 33 8 .80 
(n = 41) 
Postmenopausal 26 6 .81 
(n = 32) 
The percentage of pre-menopausal women who participated in the osteoporosis 
preventative behavior of lifting weights during their exercise sessions regularly was 80 
percent. The percentage of post-menopausal women who participated in the osteoporosis 
preventative behavior of lifting weights during their exercise sessions regularly was 81 
percent (see table 21). 
Tables 21. Percent wholift weights during their exercise sessions regularly 
Group Percentage (%) 
Premenopausal 80 
(n = 41) 
Postmenopausal 81 
(n = 32) 
The mean difference in lifting weights during exercise sessions between the pre-
menopausal and post-menopausal women was .01; however, this was not enough of a 
difference to be significant (P=0.935). 
Question 25 addressed whether or not the participants refrained from smoking 
cigarettes at the time of the study. Thirty-two of the premenopausal women answered 
"yes" to refraining from smoking cigarettes, while 9 of them answered "no". The pre-
menopausal women had a mean score of. 78. Thirty of the post-menopausal women 
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answered "yes" to refraining from smoking cigarettes, while 2 of them answered "no". 
The post-menopausal women had a mean score of .94 (see table 22). 
Tables 22. Responses and mean scores for question 25 
Group Answered Answered Mean 
"Yes" ''No'' 
Premenopausal 32 9 .78 
(n = 41) 
Postmenopausal 30 2 .94 
(n = 32) 
The percentage of pre-menopausal women who participated in the osteoporosis 
preventative behavior of refraining from smoking cigarettes was 78 percent. The 
percentage of post-menopausal women who participated in the osteoporosis preventative 
behavior of refraining from smoking cigarettes was 94 percent (see table 23). 
Tables 23. Percent who refrain from smoking cigarettes 
Group Percentage (%) 
Premenopausal 78 
(n = 41) 
Postmenopausal 94 
(n= 32) 
The mean difference in refraining from smoking cigarettes between the pre-
menopausal and post-menopausal women was .16; however, this was not enough of a 
difference to be significant (P=0.063). 
Question 26 addressed whether or not the participants talked to their health care 
provider about osteoporosis. Thirteen of the pre-menopausal women answered ''yes'' to 
talking to their health care provider about osteoporosis, while 28 of them answered "no". 
The pre-menopausal women had a mean score of .32. Twenty-six of the post-
menopausal women answered "yes" to talking to their health care provider about 
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osteoporosis, while 6 of them answered "no". The post-menopausal women had a mean 
score of.81 (see table 24). 
Tables 24. Responses and mean scores for question 26 
Group Answered Answered Mean 
"Yes" "No" 
Premenopausal 13 28 .32 
(n = 41) 
Postmenopausal 26 6 .81 
(n = 32) 
The percentage of pre-menopausal women who participated in the osteoporosis 
preventative behavior of talking to their health care provider about osteoporosis was 32 
percent. The percentage of post-menopausal women who participated in the osteoporosis 
preventative behavior of talking to their health care provider about osteoporosis was 81 
percent (see table 25). 
Tables 25. Percent who talked to their health care provider about osteoporosis 
Group Percentage (%) 
Premenopausal 32 
(n = 41) 
Postmenopausal 81 
(n = 32) 
The mean difference in talking to their health care provider about osteoporosis 
between the pre-menopausal and post-menopausal women was .49; there was a 
significant difference between pre-menopausal and post-menopausal women's 
discussions with their health care provider (P=O.OOO). Post-menopausal women are more 
likely to discuss osteoporosis with their health care provider than pre-menopausal 
women. 
,« 
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Comment Analysis 
The comment section of the survey was entirely optional. Three pre-menopausal 
women had written statements in the comment section. The comments they wrote are as 
follows: ~'cool", "I don't think I know too much about osteoporosis (sic) but this survey 
has made me want to look into it more", and "very interesting questions'~. 
Seven post-menopausal women had written statements in the comment section. 
The comments they wrote are as follows: "good luck with your future", "I need to be 
more educated", "good luck on your survey and degree'" "my mom has osteoporosis", 
"bone density December 2005-good", "great variety of questions", and "had bone density 
done and that is fine-good survey. 
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Chapter Five: Discussion 
This chapter will include the possible limitations of the study and the conclusion 
of the investigator. The chapter will conclude with recommendations for further 
research. 
Limitations 
The investigator considered the following limitations when preparing the content 
of the research study. 
The survey did not address why the participants with osteoporosis knowledge 
were not participating in osteoporosis-preventing behaviors. The instrument did not 
account for individuals who were not knowledgeable about osteoporosis, but are 
participating in osteoporosis-preventing behaviors. Participants may have answered the 
questions how they believed the researcher wanted them answered 01' in a socially 
appropriate manner. There is the chance that the participants may have guessed the 
correct answer. 
Conclusion 
The participants' osteoporosis knowledge was established with questions 
pertaining to life stage, gender, hereditary factors, ethnicity, calcium and Vitamin D facts, 
exercise, weight, menstrual periods, eating disorders, discussions with healthcare 
providers, alcohol consumption, bone loss timeframe, and prevention timeftame. Before 
the knowledge questions were subdivided into separate categories, there was no 
significant difference between the osteoporosis knowledge of pre-menopausal and post" 
menopausal women of the present study. 
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According to the investigator, it is not unrealistic to expect that women's 
knowledge about osteoporosis be above average; for this reason a knowledge score of 16 
or higher (80%) would be considered good. The data analysis revealed generally poor 
osteoporosis knowledge for both the pre-menopausal and post-menopausal women, only 
12 of the 73 women achieved 80% or higher on the osteoporosis knowledge portion of 
the survey; 8 were from the pre-menopausal group and 4 were from the post-menopausal 
group. Therefore, both groups could benefit from an osteoporosis education campaign. 
Further subdividing the knowledge questions into 5 categories: diet, exercise, 
heredity/genetics, risk factor/prevention, and other, offered more specific area 
information concerning the pre-menopausal and post-menopausal women's osteoporosis 
knowledge. 
In all 5 categories, both the pre-menopausal and post-menopausal women scored 
75 percent or less. Education is needed in all areas including life stage, gender, 
hereditary, ethnicity, calcium and Vitamin D facts, exercise, weight, menstrual periods, 
eating disorders, discussions with healthcare providers, alcohol consumption, bone loss 
timeframe, and prevention timeframe; this education must be reflected in the action of 
preventing the development of osteoporosis for both the pre-menopausal and post-
menopausal women. 
Of particular concern was the percent pre-menopausal and post-menopausal 
women scored on the osteoporosis knowledge questions that fell under the other 
category. Both the pre-menopausal and post-menopausal women scored extremely low 
in this category; the pre-menopausal women's percent was 45% and the post-menopausal 
women's percent was 47%. Their low scores indicate that physically active women need 
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the most education on how life stages, weight, and the bone loss timeframe affect an 
individual's chances for developing osteoporosis. 
The participants' participation in osteoporosis preventing behaviors was 
established by focusing the following behaviors: dairy consumption, supplementation, 
exercise, smoking, and discussions with healthcare providers. 
According to the investigator, it is not unrealistic to expect that women's 
participation in osteoporosis preventing behaviors be above average; that is why for this 
study a behavior score of 4.77 (80%) or higher would be considered good. The data 
analysis revealed generally poor participation in osteoporosis preventing behaviors for 
the pre-menopausal women, only 13 of the 41 pre-menopausal women achieved 80% or 
higher on the osteoporosis preventing behavior portion of the survey. Whereas the post-
menopausal women had generally good participation in the same osteoporosis preventing 
behaviors, 24 of the 32 post-menopausal women achieved 80% or higher on the 
osteoporosis preventing behavior portion of the survey. It is important to help motivate 
all physically active women to participate in osteoporosis preventing behaviors, but as the 
results indicate more efforts need to go into the motivation of the pre-menopausal women 
as they are participating in osteoporosis preventing behaviors less than the post-
menopausal women. After educating the women about osteoporosis and how to prevent 
the onset of the disease, healthcare professionals can assess the women's readiness to 
change and address any of challenges that have hindered their success in making the 
necessary lifestyle changes. Having the pre-menopausal women set realistic goals for 
themselves would be another strategy that may motivate increased participation in 
osteoporosis preventing behaviors. 
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Subdividing the behavior questions into 6 individual questions showed there were 
three specific behaviors of significant difference between the pre-menopausal and post-
menopausal women's participation in osteoporosis preventing behaviors. Post-
menopausal women participate in osteoporosis-preventing behaviors such as discussing 
osteoporosis with their healthcare providers, taking multi-vitamin supplements, and 
taking calcium supplements andlor antacids with calcium more frequently than pre-
menopausal women. Knowing where the pre-menopausal women need to increase their 
osteoporosis preventing behaviors, may help health promoters target the importance of 
the aforementioned behaviors specifically. 
There were 3 behaviors of concern for the pre-menopausal women while there 
was only one behavior of concern for the post-menopausal women. Behaviors were 
considered to be of concern ifless than 80% of the groups' participants participated in the 
individual behavior, 33 or less pre-menopausal and 26 or less post-menopausal women. 
It is important to demonstrate the need for behavioral change of the pre-
menopausal women in the areas of taking a multivitamin, taking a calcium supplement 
andlor an antacid with calcium, how to refrain from smoking, and talking to their 
healthcare providers about osteoporosis. 
Something as simple as having women take a survey may improve their 
awareness of their osteoporosis knowledge and may motivate them to take an active role 
in learning more about osteoporosis as demonstrated by the statements written in the 
comment section of the survey. 
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Both the pre-menopausal and post-menopausal had good participation when it 
came to eating dairy products 6 or more times a week and lifting weights during their 
exercise sessions. 
Previous research showed that study groups with significantly higher osteoporosis 
knowledge had high levels of participation in osteoporosis-preventing behaviors. The 
current study revealed no significant difference in the premenopausal and 
postmenopausal women's knowledge. However, there was a significant difference in the 
participation of osteoporosis preventing behaviors, as post-menopausal women 
participate in osteoporosis-preventing behaviors more frequently than pre-menopausal 
women. One explanation for this may be as women age they become more health 
conscious and they may start participating in behaviors to promote their overall health, 
behaviors that happen to prevent osteoporosis including taking a multivitamin, taking a 
calcium supplement and/or an antacid with calcium, refraining from smoking, and talking 
to their healthcare providers about osteoporosis. 
Recommendations 
Recommendations for future research include replicating the present study with a 
larger, more culturally diverse sample, in more than one city, and further subdividing pre-
menopausal and post~menopausal groups by age categories. Additional suggestions for 
research include the following: conducting a pre/post test format including an educational 
aspect; defining how knowledge correlates with an individual's readiness to engage in 
osteoporosis-preventative activities; and, establishing methods that will motivate women 
to participate in osteoporosis-preventing behaviors. 
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A majority of individuals don't realize that osteoporosis is considered a problem 
of the young, so it is imperative that there is continued attention to the promotion of bone 
health in the early years for osteoporosis prevention. It is necessary to develop an 
osteoporosis campaign that concentrates on increasing the knowledge of both pre-
menopausal and post-menopausal women about the role gender, hereditary, ethnicity, 
calcium and vitamin D, exercise, menstrual periods, eating disorders, discussions with 
healthcare providers, alcohol consumption, and prevention timeframe have on the 
prevention or development of osteoporosis; paying specific attention to how weight, life 
stages, and bone loss timeframe affect women chances of developing osteoporosis. The 
campaign also needs to explore ways pre-menopausal and post-menopausal women can 
make lifestyle changes to incorporate the acquired knowledge into their everyday lives, 
specifically motivating pre-menopausal women to take a multivitamin, take a calcium 
supplement and/or an antacid with calcium, refrain from smoking, and talking to their 
healthcare providers about osteoporosis. Pre-menopausal women need to understand that 
it is never too early to initiate osteoporosis preventing behaviors. The campaign should 
work towards having postmenopausal women increase their consumption of calcium and 
Vitamin D rich foods to meet their recommended levels. Post-menopausal women need 
to understand that it is never too late to take preventative action. An education initiative 
of this caliber may encourage women to start participating in osteoporosis-preventing 
behaviors. It may also reinforce continued participation for those women who didn't 
know the behaviors they participate in are osteoporosis-preventative. Taking the proper 
action now may help decrease the number of new cases of osteoporosis in the future. 
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Appendix A: Participation Notice 
RESEARCH STUDY 
UW~Stout Approved Research 
Carried Out by Aubrie Wilson Throughout January 2008 
Title: Osteoporosis: Knowledge and Behaviors of Premenopausal and Postmenopausal 
Women 
Investigator: Aubrie Wilson 
Phone Number: (218) 929-1560 
Email: 
Office: N/A 
Description: 
Research Advisor: Dr. Charlene 
Schmidt 
Phone Number: (715) 232-1994 
Email: 
Office: 225 Home Economics 
Building 
Osteoporosis is a m~or health concern for an estimated 44 million Americans; 10 million 
of those individuals are estimated to already have osteoporosis and almost 34 million 
more are estimated to have low bone mass. The purpose of this study is to determine 
whether premenopausal or postmenopausal women have more knowledge about 
osteoporosis and to determine whether premenopausal or postmenopausal women are 
more involved with osteoporosis-preventing behaviors. 
Methods: 
You are being asked to take part in Osteoporosis: Knowledge and Behaviors of 
Premenopausal and Postmenopausal research study. You will be asked to read and 
answer the questions on the Osteoporosis: Knowledge & Behavior Survey. The 
Osteoporosis: Knowledge & Behavior Survey includes a brief description of what 
osteoporosis is; followed by 28 multiple-choice, true/false, or yes/no questions. The 28 
questions include 2 demographic questions, 20 questions pertaining to knowledge or facts 
about osteoporosis, and 6 self-reported questions pertaining to lifestyle behaviors. The 
finished surveys will be handed directly back to the investigator. The completed surveys 
will be placed in a designated envelope, which only the investigator will have access to. 
The completed surveys will remain in the envelope until the results can be analyzed. The 
surveys will be analyzed once all the sampling periods have been carried out. 
Participation: 
Participation of each participant in this study is entirely voluntary. It is your right to 
choose not to participate in this study without any adverse consequences. Should you 
choose to participate, you may discontinue your participation at any time without 
incurring adverse consequences. 
Appendix B: Osteoporosis: Knowledge & Behavior Survey 
This proje!;! hM been reviewed by tbe UW·StQl.lt IRB liS requir'::Q by the Code of 
federal Regulations Title 45 Part 46 
Osteoporosis: Knowledge & Behavior Survey 
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This survey is a part ofUW-Stout graduate students work in an effort to determine 
whether premenopausal or postmenopausal women have more knowledge about 
osteoporosis and to determine whether premenopausal or postmenopausal women are 
more involved with osteoporosis-preventing behaviors. The study is being carried out 
during January 2008. 
Osteoporosis is a disease characterized by low bone mass and structural deterioration of 
bone tissue, leading to bone fragility and an increased susceptibility to fractures, 
especially of the hip, spine, and wrist, although any bone can be affected. 
Please circle the appropriate information as it pertains to you: 
Premenopausal or Postmenopausal 
Do you exercise regularly (at least 3 times a week for 30 minutes each session) 
Yes No 
Please circle whether the factors listed below increase, decrease, or don't affect a 
person's chance of developing osteoporosis. 
1. Eating a diet low in dairy products 
a. Increase chances b. Decrease chances 
c. Don't affect chances 
2. Being overweight 
a. Increase chances b. Decrease chances 
c. Don't affect chances 
3. Being menopausal; "change of life" 
a. Increase chances b. Decrease chances 
c. Don't affect chances 
4. Suffering from an eating disorder 
a. Increase chances b. Decrease chances 
c. Don't affect chances 
5. Eating fish more than twice a week 
a. Increase chances b. Decrease chances 
c. Don't affect chance 
6. Having a parent or grandparent who had osteoporosis 
a. Increase chances b. Decrease chances 
c. Don't affect chances 
7. An Mrican American woman 
a. Increase chances 
c. Don't affect chances 
Please circle the most appropriate response: 
b. Decrease chances 
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8. Which of the following exercises is the best way to reduce a person's chance 
of developing osteoporosis? 
a. Swimming 
c. Running 
b. Biking 
d. Lifting 
9. What is the minimum a person should exercise in a week to strengthen their 
bones? 
a. 1 day a week 
c. 2 days a week 
b. 3 days a week 
d. 5 days a week 
10. What is the Recommended Dietary Allowance (RDA) of calcium for women 
ages 19-51 years old? 
a. 500 mg 
c.l,200mg 
b. 1,000 mg 
d. 1,500 mg 
11. Which of these is a good source of calcium? 
a. Grapefruit b. Sardines 
c. Chicken d. Radishes 
12. At what age should women begin to take steps to prevent osteoporosis? 
a. Childhood b. Teenage years 
c. 20s-30s d. 40s-50s 
13. At what age do most women begin to lose bone density? 
a. Teenage years b. 20s 
c.30s d.40s 
Please circle the most appropriate response. Do you believe the following statements are 
true or false: 
14. Hereditary factors playa role in osteoporosis. 
True False 
15. Women and men have an equal risk of developing osteoporosis. 
True ,False 
16. Talldng to a health care provider about osteoporosis is not a factor in 
preventing osteoporosis. 
True False 
17. Calcium is a mineral that the body needs every day. 
True False 
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18. Excessive alcohol consumption is a risk factor for developing osteoporosis. 
True False 
19. Vitamin D intake is unrelated to calcium absorption. 
True False 
20. Regular menstrual periods are a factor in preventing osteoporosis. 
True False 
Please answer the following lifestyle questions: 
21. Do you eat dairy products six or more times a week? 
Yes No 
22. Do you take a multi-vitamin supplement regularly? 
Yes No 
23. Do you take a calcium supplement andlor antacid with calcium? 
Yes No 
24. Do you lift weights during your exercise sessions? 
Yes No 
25. Do you currently refrain from smoking cigarettes? 
Yes No 
26. Have you talked to your health care provider about osteoporosis? 
Yes No 
Comments: 
--------------------------------------------------------
Thank you for your time and participation in this study! 
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If you have any additional questions or comments about this survey, please contact Aubrie 
Wilson, a graduate student in the Food and Nutritional Science program at UW-Stout, by phone 
(218) 929-1560 or email makia@uwstout.edu 
Weiss M, Sankaran, G. A Health Education Initative: Teaching College Women About 
Osteoporosis. Journal o/Nursing Education 1998. 37(6): 271-74. 
Ziccardi SL, Sedlak CA, Doheny MO. Knowledge and health beliefs of osteoporosis in college 
nursing students. Orthopedic Nursing 2004. Mar-Apr;23(2):128-33. 
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Appendix C: Consent Fonn 
Consent to Participate In UW~Stout Approved Research 
Title: Osteoporosis: Knowledge and Behaviors of Premenopausal and Postmenopausal 
Women 
Investigator: Aubrie Wilson 
Schmidt 
Phone Number: (218) 929-1560 
Email: 
Office: N/A 
Building 
Description: 
Research Advisor: Dr. Charlene 
Phone Number: (715) 232-1994 
Email: 
Office: 225 Home Economics 
Osteoporosis is a major health concern for an estimated 44 million Americans; 10 million 
of those individuals are estimated to already have osteoporosis and almost 34 million 
more are estimated to have low bone mass. The purpose of this study is to determine 
whether premenopausal or postmenopausal women have more knowledge about 
osteoporosis and to determine whether premenopausal or postmenopausal women are 
more involved with osteoporosis-preventing behaviors. 
Methods: 
You are being asked to take part in Osteoporosis: Knowledge and Behaviors of 
Premenopausal and Postmenopausal research study . You will be asked to read and 
answer the questions on the Osteoporosis: Knowledge & Behavior Survey. The 
Osteoporosis: Knowledge & Behavior Survey includes a brief description of what 
osteoporosis is; followed by 28 multiple-choice, true/false, or yes/no questions. The 28 
questions include 2 demographic questions, 20 questions pertaining to knowledge or facts 
about osteoporosis, and 6 self-reported questions pertaining to lifestyle behaviors. The 
finished surveys will be handed directly back to the investigator. The completed surveys 
will be placed in a designated envelope, which only the investigator will have access to. 
The completed surveys will remain in the envelope until the results can be analyzed. The 
surveys will be analyzed once all the sampling periods have been carried out. 
Risks and Benefits: 
There are minimal to no risks associated with this study. It is possible that some 
participants may feel embarrassed about the extent of their osteoporosis knowledge or 
their actual participation in osteoporosis-preventing behaviors. 
Participants may benefit by learn something about osteoporosis and its prevention that 
they previously didn't know. Conducting this study will better help dietetic professionals 
determine who to target for osteoporosis education and motivational counseling. 
Knowing which group to target will potentially help millions prevent the onset of 
osteoporosis. 
Time Commitment and Payment: 
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Subjects will be required to fill out the Osteoporosis: Knowledge & Behavior Survey. 
This will take approximately 10 minutes of their time. 
There will be no payment and/or incentive offered by the investigator for participating in 
this study. 
Confidentiality: 
There are no identifiers on the survey to match you to any of your responses. None of the 
survey questions will indirectly or directly identify you. The signed consent form and 
completed survey will be handed directly to the investigator and placed in a designated 
envelope to ensure that only the investigator has access to the data. The envelope 
containing the completed surveys will be locked up at the investigator's residence until 
the results can be analyzed. 
Right to Withdraw: 
Participation of each participant in this study is entirely voluntary. It is your right to 
choose not to participate in this study without any adverse consequences. Should you 
choose to participate, you may discontinue your participation at any time without 
incurring adverse consequences. 
lRB Approval: 
This study has been reviewed and approved by The University of Wisconsin-Stout's 
Institutional Review Board (lRB). The IRB has determined that this study meets the 
ethical obligations required by federal law and University policies. If you have questions 
or concerns regarding this study please contact the Investigator or Advisor. If you have 
any questions, concerns, or reports regarding your rights as a research participant, please 
contact the IRB Administrator. 
Investigator: 
Aubrie Wilson 
Services (218) 929-1560 
Rehabilitation Bldg 
makia(a)'uwstout.edu 
Advisor: 
Dr. Charlene Schmidt 
225 Home Economics Building 
schmidtchacaiuwstout.edu 
(715) 232-1994 
Statement of Consent: 
IRB Administrator: 
Sue Foxwell, Director, Research 
152 Vocational 
UW-Stout 
Menomonie, WI 54751 
(715) 232-2477 
foxwells@uwstout.edu 
By signing the following, you agree to participate in the project entitled Osteoporosis: 
Knowledge and Behaviors of Premenopausal and Postmenopausal Women. 
Signature Date 
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Appendix D National Osteoporosis Foundation Handout 
·t -,. 
what's Inside: 
.. Osteoporosis: Get the Facts 
,. Reducing Your Risk 
e Five Steps to Optimal 
Bon~ Health 
e Diagnosing Osteoporosis 
,. Prevention & Treatment of 
Osteoporosis 
To Re ... order 
this puhlication 
call 1 ... 877,.,868,.,4520 
Get the Facts About Osteoporosis 
/ ' What is Osteoporosis? ............. . 
Osteoporosis is a debilitating disease in which bones become 
. fragile and are more likely to break. In most cases, it can be 
prevented and treated but if steps are not taken, it progresses 
painlessly until a bone breaks. 
Osteoporosis is a r:najor health threat for an estimated 44 million Americans. In the 
United States today, 10 million individuals already have osteoporosis and 34 million 
more have low bone mass placing them at increased risk for developing this 
disease. Eighty percent of those with osteoporosis are women; 20% are men. 
The consequences of osteoporosis are devastating. Each year in the United States 
this disease leads to 1.5 million fractures, mostly of the hip, spine and wrist, 
although any bone can be affected. Low bone density can be identified, and 
appropriate steps can be taken before osteoporosis and fractures occur. Each year, 
osteoporosis-related fractures cost America $18 billion dollars. 
Are You at Risk? .............. . 
Several factors can increase your chances of developing os-
teoporosis: 
" Gender - women are more likely to develop osteoporosis than 
men due to thinner, lighter bones and the decrease in estrogen 
production that occurs during menopause. 
" Age - the longer you live, the greater the likelihood of developing 
osteoporosis. Although all of us lose bone tissue as we age, the 
amount and rate of loss varies Widely with each individual. 
e Family History - susceptibility to osteoporosis is due in part to 
heredity. If you have had a fracture as an adult or a parent has had a 
fracture, you are more likely to have low bone mass than your peers. 
" EthHicity - Caucasian, Asian and Latina women are at higher risk; 
African-American women are at lower but significant risk. 
e Body Size - low body weight (under 127 lbs) and a small-boned 
frame place you at increased risk. 
,. Lifestyle - a diet low in calcium, inadequate vitamin D, little or no 
exercise, current cigarette smoking or excessive use of alcohol are 
all risk factors for this debilitating disease. . 
Five'Steps toOptitnal Bone Health 
• I , 
Follow these steps to reduce bone loss and risk for fractures. 
1. Talk about your bone health with your healthcare provider. 
2. Consume the amount of calcium and vitamin D you need each day. 
3. Participate in regular exercise at least 3 times a week. 
4. Ask your healthcare provider about a bone density test. 
5. Discuss available osteoporosis medications to determine if one is appropriate for you. 
Calcium. 
All foods contain vitamins, minerals, and other important nutrients that help keep your body healthy. Calcium is especially 
important for bone health. It is also needed for heart, muscles, and nerves to function properly and for blood to clot normally. 
If your daily calcium intake is low, calcium will be removed from the bones to perform these functions. 
Dairy products are a good source of calcium as well as protein, phosphorus, and other nutrients. The calcium in dairy prod-
ucts is easily absorbed by the body. Other calcium sources include some fruits, vegetables, grains, and fish. 
The chart below lists some foods that are rich in, calcium. (For a more complete list, contact NOE) 
Food Serving Size 
Dairy Products 
Whole milk 1-2% 80z 
Skim milk 80z 
Yogurt 
Fat Free w/added milk solids 80z 
Ice Cream, Vanilla (3% fat) 
Hard 1 cup 
Soft-serve 1 cup 
Ice Milk 
Vanilla, soft-serve 1 cup 
Cheese 
Swiss Cheese 10z 
Ricotta cheese, part skim 1/2 cup 
Whole milk Ricotta 1/2 cup 
Cottage cheese 1% fat 1 cup 
Cheddar cheese 10z 
Mozarella cheese - part skim 10z 
Fruits & Vegetables 
.; Broccoli, fresh 1 cup 
Vegetarian baked beans 1 cup 
Red Calif. kidney beans, boiled 1 cup 
Orange,one navel 1 
Orange juice, calcium fortified 80z 
Dried figs 10 
Other Calcium Sources 
Fish & Shellfish 
Varies N/A 
Tofu 
Raw tofu 1/2 cup 
Fortified Oatmeal 1 packet 
Calcium (mg) 
291 
302 
100-400 
176 
236 
274 
272 
337 
257 
155 
200 
207 
176 
128 
116 
56 
300 
270 
50-300 
260 
350 
Recent studies indicate that most adults 
get only one-third to one-half of their 
recommended daily calcium require-
ment. Below are NOF's recommenda-
tions for the calcium and vitamin D you 
need daily. 
Recommended Calcium and 
Vitamin D Intake 
Age Ranges Daily Needs 
1 - 3 years 500mg 
4 - 8 years 800mg 
9 -18 years 1,300 mg 
19 - 49 years 1,000 mg 
50 + years 1,200 mg 
14 - 18 years, pregnancy/ 
breastfeeding 1,300 mg 
19 - 49 years, pregnancy/ 
breastfeeding l,OOOmg 
VitaminD 
Experts recommend a daily intake of 
between 800 and 1,000 international 
units (IU) of vitamin D3 for most people 
age 50 and older. Some people will need 
even more. Adults under 50 shbuld get a 
daily intake of between 400 and 800 IU 
of vitamin D3• 
Vitamin D3 is the form of vitamin D that 
best supports bone health. It ts also called 
cholecalciferol. 
Calciumsupple~ents 
People who are unable to consume 
enough calcium from food sources can 
make up the difference by taking a 
calcium supplement. Several different 
calcium compounds are used in com-
monly available supplements. These 
compounds contain varying amounts of 
elemental calcium, which is the actual 
amount of calcium available to the 
body. Read supplement labels carefully 
to determine how much elemental 
calcium you are actually consuming. 
Tips For Taking Supplements 
o Avoid the use of bone meal or 
dolomite unless the supplement has the 
USP symbol - a sign of purity. 
o Calcium is best absorbed when taken 
in small amounts (500mg or less) 
throughout the day. 
" More isn't necessarily better - too much 
calcium can flood your body's absorption 
sites and keep you from getting enough 
iron, magnesium and zinc. 
" Drink plenty of fluids. 
o Consult your physician about possible 
interactions between calcium supplements 
and other prescription or over-the-counter 
medications. Ask your pharmacist to 
recommend a supplement. 
The Role of Vitamin D 
Vitamin D plays an important role in 
calcium absorption and in bone health. 
Vitamin D allows calcium to leave the 
intestine and enter the bloodstream to 
be absorbed. 
Vitamin:D is formed naturally in the 
body after fifteen minutes of exposure 
to sunlight. Studies show that vitamin 
D production decreases in the winter 
and is lower in people who are elderly 
or housebound. These individuals may 
require vitamin D supplements to get 
the amount they need. 
, " 
Most multivitamins and some calCium 
d '1\ :' -' ' ," ' 
supplements contain vitami[1 D. Check 
the label for the amount. Other sources 
are fortified dairy products, egg yolks, 
saltwater fish and liver. 
Exercise and osteoporosis 
Exercise is an important part of 
any osteoporosis prevention or treatment 
program. While exercise alone cannot 
prevent osteoporosis, weight-bearing and 
resistance-training exercises have been 
shown to play an important role in 
balance and coordination. Exercise helps 
maintain bone mass, which in turn, lowers 
the risk of developing this disease. 
Exercise that forces you to work against 
gravity - weight-bearing exercises - are 
most beneficial. Examples are walking, 
jogging, racquet sports, hiking, dancing 
and stair climbing. 
If you have osteoporosis, you should 
speak to your doctor or ask for a referral 
to a specialist in physical medicine to 
learn what type of exercises you can do 
safely not only to preserve bone, but also 
to strengthen your back and hips and 
maintain flexibility and balance. 
One exercise that is appropriate for 
almost everyone is WALKING. Most 
people find walking outdoors more 
satisfying than walking indoors, but 
should the climate or your circum-
stances make this undesirable, walking 
indoors is a good substitute. 
Many enclosed malls encourage "mall 
walking;' and some even have organized 
walking clubs. Some community centers 
and schools make their indoor track 
facilities available to members of the 
community after school hours. 
Diagnosing Osteoporosis 
To determine if you have osteoporosis 
or may be at risk for the disease, your 
doctor will ask youquestiQns about, 
your lifestyle, medical history and 
whether anyone in your family has 
suffered from osteoporosis or if they 
have fractured any bones. 
Specialized tests, called bone density 
tests, can measure the bone density in 
various sites of the body. A bone density 
test can detect osteoporosis before a 
fracture occurs, predict your chances of 
fracturing in the future and 
determine your rate of bone loss. Some 
tests are able to monitor a person's 
response to treatment if they are 
conducted at intervals of a year or more. 
Osteoporosis Medications 
The Food and Drug Administration 
(FDA) has approved the following 
medications to prevent and/or treat 
osteoporosis: 
o Alendronate (Fosamax®) 
G Calcitonin (Fortical~ Miacalcin®) 
" Estrogen/hormone therapy* 
o Ibandronate (Boniva®) 
o Raloxifene (Evista®) 
o Risedronate (Actonel®) 
o Teriparatide (Forteo®) 
All of these medications may increase 
bone mass and reduce bone loss and 
fracture risk to varying degrees. The 
FDA has approved alendronate and 
risedronate for both women and men 
and for the treatment of glucocorti-
coid-induced (steroid) osteoporosis. 
Ibandronate and calcitonin are ap-
proved only for women. Estrogen/ 
hormone therapy and raloxifene are 
also for women only. 
Teriparatide is approved to treat 
osteroporsis in postmenopausal women 
and men at high risk for fracture. This is 
the first osteoporosis treatment that 
builds new bone. 
*ET/HT is approved for the prevention of 
osteoporosis and relief of menopausal symptoms, 
but the FDA recommends that when ET/HT use is 
considered solely for prevention of osteoporosis, 
approved non-estrogen treatments should first be 
carefully considered. 
. . . . . . . . . . . (Continued on page 4) 
Avoiding Falls 
You may need to make certain 
changes in your daily life to avoid 
falls or other situations likely to 
cause an injury. Making your envi-
ronment fall proof is not difficult. 
.. Wear sturdy, low-heeled, 
soft-soled shoes; avoid 
floppy slippers and sandals. 
.. 
II 
.. 
" 
.. 
Ask you doctor whether ar:)Y . 
rnedicatiof1 you are t~King dm 
cause diZzlne~~, light':: . 
headedness or loss of balance. 
Minimize clutter throughout 
the home. 
Secure all rugs; avoid small 
throw rugs that can slide. 
Keep halls, stairs and entries 
well lighted . 
Use nightlights in the bedroom 
and bath. 
, : ~ .' ;;./ ~ " , -, - - ~ ,: 
Use,grab,barsahd :nd!1ski dtape 
jn the!shower or tub~ . . 
.. In the kitchen, use nonskid 
rubber mats near the sink and 
stove. 
.. Do balance training exercises. 
Where Can You Turn For Help? 
The National Osteoporosis Foundation (NOF) is the leading nonprofit voluntary health organization 
dedicated to promoting lifelong bone health in order to reduce the widespread prevalence of 
osteoporosis and associated fractures, while working to find a cure for the disease through programs of research, 
education and advocacy. To minimize your risk of osteoporosis, you need to stay informed. One way to do this is 
to become a member of NOF. 
As a member of NOF, you will receive a copy of Boning Up on Osteoporosis, NOF's definitive 70-page handbook on 
osteoporosis. Boning Up on Osteoporosis will provide you with extensive background on the disease as well as in 
depth advice on such topics as exercise, diet and fall prevention. 
Members will also receive the Foundation's quarterly newsletter, Osteoporosis Report, which will bring you the 
latest information on the prevention, diagnosis and treatment of osteoporosis as well as suggestions on how to 
better cope with this disease should that be necessary. 
To become a member of the National Osteoporosis Foundation, please send your tax-deductible contribution of 
$20 or more to: 
Standing Tall For You® 
Attention: Melllbership Department 
1232 22nd Street, NW 
Washington, DC 20037-1202 
B137 
(800) 223-9994 
(202) 223-2226 
www.nof.org 
July 2007 
These materials have been made possible through an unrestricted educational grant from 
Roche and GlaxoSmithKline 
F 0 U NO A" T I, 0 t-J 
,. ;c> 
Stan;ping Tall For You® 
1:~ 
/ ~ , / ".- J " , : 
As a member.·of theNOF family, YO!1will receive a cdpy of Boning Up on Osteoporosis, NOF's definitive 
70-page handbo9k:6n osteoporosis. BonifWUp on Osteoporosis will provide you with extensive background 
on the diseas~,aswell as in deptha<:fvice6n.such tqpics as exercise, diet and fall prevention. 
_,~' - «' J' --" < ;' . .. . 
.,',,', 
All current mem9~rs;receive~t'h'~<FoundCltidn's quarterlyqewsleti:er, Osteoporosis Report for one year, which 
will bring you tile latest iof9Jmation onthe prevention,diagnosis and treatment of osteoporosis as well as 
suggestions on how to,better cope vyiththis dfseasesf:i6uld t~at be necessary. 
~ <c-~ 
(over) 
To become a member of the National Osteo;-;ros)S FOllndation, pleas,e include the requested information belq~'/'" 
and returnthfs portion along with your tax-deductible contribution of ~20 or more. Thank you!,. "" / 
DJ NAT tON A L ~sind to: ,/ ,/ ~ OSTEOPOROSIS Your name: ' ___ NATlQNAL~6sIE.QP.QiQSlS.FoUNDATION ~ F 0 U N D AT tON Address: Attention: Membership Department 
Standing Tall For You<E> 
- . ." -
CitY.~ta~~;iip: '. 
Your contribution of $20 or more will support NOFs important work in fighting osteoporosis 
and promoting bone health. Here is my gift in the amount of: 
o $20 0 $25 0 $50 0 $ Other ____ _ 
Q.. Detach here and mail with your contribution. 
1232 22nd Street, NW 
.Washington,-DC 2003.7~1202 
" I' ,"_ (202) 223-22-26 
visit our website 
':'~j~~f,~g1EJQinonline(, 
WYNTKA' 
---~~-~~-~------~-----------~~----~---~------------------------------
